Let C: L L be a projective deformation of the second order of two totally pn focal pseudocongruences L and L of (m-l)-planes in projective spaces and n, 2m-i < n < 3m-l, and let K be a collineation realizing such a C. The deformation C is said to be weakly singular, singular, or a-strongly singular, s Submit your manuscripts at
., if the collineation K gives projective deformations of order i, 2 or of all corresponding focal surfaces of L and L. It is proved that C is weakly singular and conditions are found for C to be singular. The pseudocongruences L and L are identical if and only f C is 3-strongly singular.
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INTRODUCTION.
Let L and L be totally focal pseudocongruences of (m-l)-planes in projective spaces pn and n and let C: L be a correspondence between planes of L and . In the case of pseudocongruences of straight lines (m 2) regular and singular projective deformations C were studied in many papers (see Svec [i] where one can find further references)
In the present paper we will suppose that m > 2 and 2m-i < n < 3m-l. The last restriction means that L and L are of second class, i.e. lie in their second osculating spaces provided that their first osculating spaces are tangent spaces.
The author (see Goldberg [2] ) found necessary and sufficient conditions for C to be a projective deformation of order 1,2, and 3. However, conditions under which the pseudocongruences L and L are identical were not found in [2] .
In the present paper we will indicate such a condition in terms of singular projective deformations. Note that second and third order singular projective deformations were studied by the author for every n > 3m-i (see Goldberg [3] ) and for every n > 4m-i (see Goldberg [4] ). Note also that second order singular projective deformations in odd-dimensional projective spaces were considered by Krelzlik [5, 6] .
If K is a collineation realizing a projective deformation C of second order, and at the same time K realizes projective deformations of order i, 2, or , ==3,4,..., of all corresponding focal surfaces of L and , then C is called weakly singular, singular, or n-strongly singular respectively.
In the present paper it is proved that a second order projective deformation C is weakly singular, necessary and sufficient conditions for C are found to be singular, and the following condition of identity of L and L is obtained; pseudocongruences L and L related by a second order projective deformation C: L L are identical if and only if C is 3-strongly singular.
Note that the author proved in [2] that if L C pn and C: L is a projective deformation, then C n. Because of this, we suppose from the beginning that L C pn and c n. A family L of planes of an n-dimensional projective space pn is said to be a pseudocorence if each hyperplane of pn contains locally a unique plane of Lo A pseudocongruence L of (ml)-planes is a family of m parameters. The admissible m-tuples (Ul,...,um) Each of the m focal surfaces of a t.f. pseudocongruences is an m-conjugate system (see Geidelman [7] ).
Let L be a t.f. pseudocongruence of (m-l)-planes Pm-i in pn. To each plane Pm-i L we associate a moving frame consisting of linearly independent analytic points AI,...,An+I, such that In addition, differentiating (2.1) by means of (2.2), we obtain u m 0 (2.4) u In this paper we will suppose that 2m-i ! n < 3m-l. In this case we can specialize the moving frames in such a way that (i) the vertices A i i l,...,m, are foci of Pm-i (ii) the line A.AIm+i is tangent to the line Yi of the conjugate net (A i) which is not tangent to Pm-1 (iii) the points A2m+l,...,A2m+o, where 2m+o n+l, are chosen arbitrarily (of course, (2.1) is supposed to be satisfied).
Under such a choice of vertices A of the moving frames the developable surfaces U m+i of L are determined by equations m. 0. Since all foci are supposed to be linearly 1 m+i independent, forms . are also linearly independent. We will take them as forms of I i the dual cobasis and will denote them by m m+i i m_ m (2.5) 1 In (2.5) and in what follows there is no summation of the indices i,j,k l,.o.,m, unless it is indicated by the summation sign. If the moving frames are specialized in the above described manner, we have:
In A pseudocongruence L is represented in g(pn) by some surface belonglng to O(m-l,n).
Ne will denote it also by L.
A correspondence C: L / between two t.f. pseudocongruences L and of pn and n is said to be a projective deformation of order h if for any plane Pm-I 6 L there exists a colllneation K: pn / n such that surfaces g(K)g(L) and g() have the analytic contact of order h at the point g(pm_l ), i.e. if alized similarly to the moving frames associated to the planes Pm-i 6 L. We will denote all expressions connected with L by suppressing the overbar. Then we have equations
According to (3.3) , the correspondence C: L / L is a projective deformation of order one if for any Pm-I E L there exists a colllneatlon K: pn -n such that (3.4) Although restrictions for n are different in [4] and in the present paper (n > 4m-i and 2m-i < n < 3m-i respectively), in the proof presented in [4] one needs to have n > 2m-1 only.
Note that in the proof as consequences of (3.6) the author obtained the form In addition, in what follows we will need the differential extension of equation (3.9) that has the following form: m+i i i Tm+i i tim (3.12) In the case of a projective deformation of second order one obtains from ( where one should use (3.13) and (3.14) .
Note also that in [4] the author proved that if C: L L is a projective deformation of second order, then the following identities hold: where @i are -formso In this case we will say that C i is a pro$etiue deformation omdem h between (A i) and (Ai). A second order projective deformation C: L -L realized by the collineation K which is determined by (38) is said to be weakZy According to (4ol), it means that K realizes a projective deformation of first order of (A i) and (A i) for any i and therefore the correspondence C: L L is weakly singular Note also that (43) Comparison of (4.1) for s 2 and (4.8) leads to equations (4.5) and (4.6) Q.EoD.
THEOREM 5. Suppose that L and L are second class t.f. pseudocongruences of pn planes in projective spaces and n, 2m-I <_ n < 3m-l, and suppose that they are related by a second order projective deformation C: L L. The pseudocongruences L and L are identical if and only if the deformation C is 3-strongly singular PROOF. Suppose again that C: L L is a second order projective deformation between L and . The deformation C is 3-strongly singular if (4.1) holds for s 1,2,3o
We already showed that for s 1 equation ( The third order singular projective deformations of totally focal pseudocongruences of planes in multidimensional projective spaces, Atti Accado Peloritana Pericolanti 62 (1984) , 45-72 (1986) . 
